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£ "f\ bFGF^VEGF^i'OlCif^SJIilSI 
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15 g| fifi ffj 8 - b h^iif ^^HC^tf ^laHGFtaH: 
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^ D-^-;i/fet#:^, HG F^iJ^d^^jfil^l^^^JiaOjl 
**^MWCjflllSiJbfc^, b FGFtVEGFiitlJ; 
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. T f B <£> (a) X (b) KUBSfc^nstfU^t/^F 
& W 3fr J* # £ LTttt§JfiLf ff^jJp^^Jo 

(a) Hepatocyte growth factor (HGF) OPyrGlu 
32 -Val 478 /^£>&£y$/i?K^J£WT£tfU^ 

(b) (a) 075 yKE?>Jl:^^T, 1 ^ b < ^ 
5 y 8 ia ?>J i4 D , j^-Oc-Me t / H G F 1/ 

( m IE & ) . T IB <D ( a ) X ( b ) IB « $ n * # 

u h * a* j* # £ bT^wr^jfiL^if^ffl$ij^Jo 

(a) Hepatocyte growth factor (HGF) OPyrGlu 

(b) (a) ©7^/ll2^Jl:^^T« 1 m V < 

y & SB #1 £> & 9 , c-Me t / HGF l/t^^ 
-§^rt5HGF0^jSl:^t5 7>^^Z^ h 
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*g 14 , ir/i;bFGFS^/xttVEGFi;es 

5 3 ( *j| IE & ) . Ji SE # U 7 F # , 4>fc<<hfc — 

4 (*jfiIE&) . ± IB # U ^ y ^ F ^Hepat ocy t e growth 
10 factor$l7^^-t'Tifl:bTf#e.n5 : b0TS5 
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3 2 ~ Va 1 4 7 8 ^ £> & 3 T ^ / 8SE?>J*tt5JpU ^ 

(b) (a) e> 7 * y mmm \z & \,*x . i s u < \zm 

5/&K#ia>£>ftt), ^Oc-Me t / H G F U 

Hit jfii^lfT^ffl^J^&o 
13 ( *t IE & ) . T IE ( a ) X ( b ) K IE £ tl £ ^ 'J ^ y 

(a) Hepatocyte growth factor (HGF) (DPyrGlu 
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(a) Hepatocyte growth factor (HGF) ©PyrGlu 
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y ^ H , 

( b ) ( a ) ©7$ yiBH5!ll:*^T, l^U<[iI 
5 / Wt SB #1 ^ & 0 > ~D c —Me t / H G F V 

^ ^ ^ ^ ffi o 

5 ( ii An ) . t is ( a ) x « ( b ) iz te its $ n & ^ u ^ y 

F : 

(a) Hepatocyte growth factor (HGF) GDPyrGlu 
3 2 ~ Va 1 4 7 8 ^ £ & & T ^ ;iffi^J$f t5^U^ 



PCT/JP99/01834 

fi 4:»W/r 07.02.00 

50/1 

(b) (a) or $ ; m&miz&^T * i m v < « « 

^ 7 ^ gE ?'J ^ £ & D , c-Me t / HG F l/ty 
h^14. itfCbFGFRtf/XUVEGFfcg 

& a & # m o 





16 ( it an ) . _t ia ^ a # 


, u ^ -7 


ft H » Dfe 


, 3£ # . 3r 


1 5 


X 7 £7 a: A — (Osl 


e r-Webbe 


r ) ^ ^ ^ , 








, ifiL M 








14 ^ Jg , JfiL^^^t® 




$ , i'J ft e*i 


m 




. z u — > m , 


7 u — 


a m < t m , 








m e> 3 


& $ n & ^ 




20 


S 8& 3fc 1 4 X 1 5 


Id is m © 


^ B£ X ffe 


^ ^fe o 




17 ( it in ) - ifiL^fr^fl] 


frj SO © Sg 


it <£> £> © 


, TfS 



5 



10 



PCT/JP99/01&34 

50/2 
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VERIFICATION OF A TRANSLATION 



I, the below named translator, hereby declare that: 

My name and post office address are as stated below: 

That I am knowledgeable in the English language and in the 
language in which the below identified international application 
was filed, and that I believe the English translation of the 

international application No. PCT/JP99/Q1834 is a true and 

complete translation of the above identified international 
application as filed. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 
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Form PCT/IPEA/409 .(cover sheet) (July 1998) 



International application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP99/0 1 834 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[ | the international application as originally filed 
the description: 

P a S es 1-5,14-33,35-37,39,41-45 , as originally filed 

pages , filed with the demand 



pages 


6-13/1,34,38,40 


, filed with the letter of 


07 February 2000 (07,02.2000) 


^ the claims: 








pages 




1 


, as originally filed 


pages 




, as amended (together with any statement under Article 1 9 


pages 






, filed with the demand 


pages 


2-18 


, filed with the letter of 


07 February 2000 (07.02.2000) 


^ the drawings: 








pages 




1-13 


, as originally filed 


pages 






, filed with the demand 


pages 




. filed with the letter of 




DKI the sequence listing part of the description: 






pages 




1/8-8/8 


. as originally filed 


pages 






. filed with the demand 


pages 




. filed with the letter of 





2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is- 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)), 
I — | the language of publication of the international application (under Rule 48.3(b)). 

O the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing- international 

□ contained in the international application in written form. 



flled together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

CZ| The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

[X] The statement that the information recorded in computer readable form is identical to the written sequence listine has 
been furnished. 6 

The amendments have resulted in the cancellation of 

□ the description, pages 

□ the claims, Nos. 



□ the drawings, sheets/fig 



5. □ ™ S 7° L rt ^ 1 been establish ed as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
andmif) ** ° rigmally fded Qnd are not annexed to this re P° rt si ™* do not contain amendments (Rule 70.16 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



I. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 



1 1 the entire international application. 

claims Nos. 12-16 



because: 

the said international application, or the said claims Nos. 12-16 



relate to the following subject matter which does not require an international preliminary examination (specify): 

The subject matters of claims 12-16 relate to a method for treatment of the human body by therapy, 
which does not require an international preliminary examination by the International Preliminary 
Examining Authority in accordance with PCT Article 34(4)(a)(i) and Rule 67. l(iv). 



□ the description, claims or drawings (indicate particular elements below) or said claims Nos. 
are so unclear that no meaningful opinion could be formed (specify)'. 



□ the claims, or said claims Nos. . are so inadequately supported 
by the description that no meaningful opinion could be formed. 

no international search report has been established for said claims Nos. 12-16 



2, A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

| | the written form has not been furnished or does not comply with the standard. 

| | the computer readable form has not been furnished or does not comply with the standard. 
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International application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/JP99/0 1 834 



i 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) Claims 



1-11,17,18 YES 



Claims 

Inventive step (IS) Claims 1-1117 18 YES 

Claims 

Industrial applicability (IA) Claims 1-1117 18 YES 



Claims 



NO 



2. Citations and explanations 

Document 1: Date, K., et al., "HGF/NK4 is a specific antagonist for pleiotrophic actions of 
hepatocyte growth factor," FEBS Lett., 1997, Vol. 42.0, No. 1, pp. 1-6, full text 

Document 2: Bussolino, F., et al., "Hepatocyte Growth Factor Is a Potent Angiogenic Factor Which 
Stimulates Endothelial Cell Motility and Growth/' J. Cell. Biol., 1992, Vol. 119, No. 3, pp. 629-641, 
Abstract, pp. 636-638: "In Vivo Angiogenic Effect of HGF" 

Document 3: Nishimura, M., et al., "Serum Hepatocyte Growth Factor as a Possible Indicator of 
Vascular Lesions," Rinsho Byori, 1997, Vol. 45, No. 9, pp. 831-836 

Explanation 

Document 1 discloses that a peptide having an amino acid sequence consisting of PyrGlu32~Val478 
of HGF (hereafter called HGF/NK4) antagonizes and inhibits the bonding between HGF and its receptor, 
c-Met/HGF, and inhibits physiological activities such as mitogenic activity, motogen activity and 
morphogen activity of HGF (Abstract, Fig. 1, Fig. 3, 3.2 Receptor Analysis, and Discussion of document 

On the other hand, document 1 (Introduction), document 2 (Abstract) and document 3 (Abstract) 
discloses that HGF causes vascularization and stimulates endothelial cells. Considering the matter 
disclosed in document 1 that HGF/NK4 has a specific inhibiting activity to HGF, it is considered to be 
obvious for a person skilled in the art to use HGF/NK4 for inhibiting the vascularization derivation or 
endothelial cell activation caused by the intervention of HGF, and to apply a material with an effect to 
inhibit vascularization or endothelial cell activation to a particular disease such as rheumatic arthritis or 
intestinal adhesion which are closely involved in these phenomena. 

However, as insisted by the applicant in the written reply, it is disclosed that HGF/NK4 inhibits for 
example, the growth of vascular endothelial cells promoted not only by the action of HGF but also by 
VEGF and bFGF different from HGF in receptor (Example 8), having an effect which cannot be 
expected from the above documents. So, the present application is not obvious from the above 
documents. 

Therefore, the subject matters of claims 1-11, 17 and 18 appear to involve an inventive step. 
The subject matters of claims 1-1 1, 17 and 1 8 appear to be industrially applicable. 
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suppress the neovasoularizati n-inducing action of 
H6F . 

The present Invention has been developed on the 
basis of years of those studies on HGF. 

The present Invention, therefore, is directed 
to the following neovascularization Inhibitors 1-5. 

1. A neovascularization Inhibitor comprising the 
following polypeptide (a) or (b) as an active 
Ingredient . 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 - Val 478 of hepatocyte growth factor. 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence of (a) by the 
deletion, substitution or addition of one or more 
amino acids and having antagonistic activity 
against the o-Met/HGF receptor-mediated action of 
HGF . 

2. A neovascularization Inhibitor as set forth in 
paragraph 1 wherein said polypeptide has at least 
one hairpin domain and four Krlngle domains • 

3. A neovascularization Inhibitor as set forth In 
paragraph 1 or 2 wherein said polypeptide Is a 
polypeptide obtainable by digestion of hepatocyte 
growth factor with an lastase. 

4. A neovascularization Inhibitor comprising a 
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p lypeptide having the sequ no of SEQ ID NO : 1 and 
a pharmaceut ically acceptable carrier. 

5. A neovascularization Inhibitor comprising a 
polypeptide having the sequence of SEQ ID NO: 2 and 
a pharmaceut Ically acceptable carrier. 

The present Invention Is further directed to 
the following medically or pharmacologically useful 
agents 6*10 . 

6. A prophylactic or therapeutic agent for a 
disease associated with neovascularization which 
comprises the polypeptide set forth In paragraph 1 
and a pharmaceut Ically acceptable carrier. 

7. A prophylactic or therapeutic agent as set forth 
In paragraph 6 wherein said disease associated with 
vascular hyperplasia Is selected from the group 
consisting of rheumatoid arthritis, psoriasis, 
Osier-Webber syndrome, myocardial anglopolesls , 
telangiectasia, hemophilic joint, angiogenic 
disease of the eye, angiofibroma, benign tumors and 
wound granulation. 

8* A prophylactic or therapeutic agent for a 
disease arising from overstimulation of endothelial 
cells which comprises the polypeptide set forth In 
paragraph 1 and a pharmaceut Ically aco ptable 
carrier . 




11 

9. A prophylactic or therapeutic agent as set forth 
under 8 wherein said disease arising from 
overstimulation of endothelial cells Is selected 
from the group consisting of enteric adhesion, 
Crohn's disease, atherosclerosis, scleroderma and 
overoioatr Izat ion • 

10. A conception-modulating agent comprising the 
polypeptide set forth In paragraph 1 and a 
pharmaoeut ically acceptable carrier. 

The present Invention is further directed to 
the following medically or pharmacologically useful 
treatment methods 11-13. 

11. A method of Inhibiting neovascularization 
which comprises administering to a subject a 
neovascularization Inhibitor comprising the 
following polypeptide (a) or (b) and a 
pharmaoeut Ically acceptable carrier : 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 ~ Val 478 of hepatooyte growth factor ( HGF ) 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence of (a) by the 
deletion, substitution or addition of one or more 
amino acids and having antagonistic activity 
against the c-Met/HGF receptor-mediated action of 
HGF . 
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12. A method for prophylaxis or therapy of a disease 
associated with neovascularization which comprises 
administering a neovascularization Inhibitor 
comprising the following polypeptide (a) or (b) and 
a pharmaceut lcally acceptable carrier: 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 - Val 478 of hepatooyte growth factor (HGF) 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence of (a) by the 
deletion, substitution or addition of one or more 
amino acids and having antagonistic activity 
against the c - Met /HGF receptor -mediated action of 
HGF 

to a subject in whom a prophylactic or therapeutic 
treatment for said disease Is Indicated. 

13. A prophylactic or therapeutic method as set 
forth in paragraph 12 wherein said disease is 
selected from the group consisting of rheumatoid 
arthritis, psoriasis, Osier-Webber syndrome, 
myocardial anglopolesls, telangiectasia, 
hemophilic joint, angiogenic disease of the eye, 
angiofibroma, benign tumors, wound granulation, 
enteric adhesion, Crohn's disease, atherosclerosis, 
scleroderma and over cleat rlzat ion . 

In a further aspect, the present invention is 



13 



direct d to the use of the foil wing polypeptide (a) 
or ( b ) : 

(a) a polypeptide having the amino aold sequence 
PyrGlu 32 - Val 478 of hepatocyte growth factor (HGF) 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence of (a) by the 
deletion, substitution or addition of one or more 
amino acids and having antagonistic activity 
against the c -Met /HGF receptor-mediated action of 
HGF for the production of a neovascularization 
Inhibitor* 

Representation of amino acids, peptides, 
nucleotide sequences and others by abbreviations In 
this specification is principally in conformity 
with the nomenclature recommended by IUPAC and 
IUPAC-IUB and the rules set forth in the "Guideline 
for Preparation of a Specification or the Equivalent 
Referring to a Nucleotide Sequence or an Amino Acid 
Sequence" (March 1997, The Examination Standards 
Office, Coordination Division, the Patent Office of 
Japan ) . 

Furthermore, the amino aold numbers and 
positions as mentioned in this specification are 
based on the amino aold s quenoe of prepro-HGF 
(Nakamura T . , et al. , Nature 1989, 3_4_2_, pp. 440-443) . 
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In the o ntext of this Invention, PyrGlu m ans 
pyroglu t araat e , which Is a modified amino aold 
residue, and PyrGlu 32 signifies that, based on the 
amino aold sequence of prepro-HGF, the 32nd amino 
acid residue from the N-termlnus Is pyro glut araat e • 

The neovascularization Inhibitor 
( ant Ineovascularlzat Ion composition) of the 
present Invention contains as an active Ingredient 
a polypeptide resulting from the Ot -chain of HGF and 
having neovascularization inhibitory activity. 

The term "resulting from the a -chain of HGF" 
is used herein to mean that the entire region or 
fragments of the a -chain of HGF are contained, 
whether continuously or dlscont lnuously • 

The term neovascularization inhibitory 
activity means any action that suppresses 
neovascularization without regard to its mode or 
mechanism but, in a preferred sense, means the 
action to suppress the neovas cularlz at ion - indue ing 
action of HGF. 

As polypeptides having such activity, there 
can be mentioned polypeptides having an affinity for 
the c -Met /HGF receptor, which is the receptor of HGF, 
and the action to competitively antagonize the 
binding of HGF to said receptor* Th preferred are 
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Inhibits gr wth of vascular endothelial cells as 
Induced by stimulation with 3 ng/ml bFGF, 10 ng/ml 
HGF, 10 ng/ml VEGF and 5% serum, respectively, all 
concentration- dependent ly and significantly . 
These results suggested that HGF/NK4 acts In an 
Inhibitory way not only against HGF-lnduoed growth 
of vascular endothelial cells but also against the 
growth Induced by other vascular endothelial cell 
growth factors such as bFGF and VEGF. 

Example 9 Effects of antl-HGF antibody and HGF/NK4 

on human capillary vessel endothelial cells 
A. Influence on cell growth 

The effects of antl-HGF antibody and HGF/NK4 
on growth of human capillary vessel endothelial 
cells were evaluated. 
Method 

Cultured human skin capillary vessel 
endothelial cells were washed with phosphate- 
buffered saline (PBS) and detached with trypsln- 
EDTA (phosphate-buffered saline (PBS) containing 
0.05% trypsin and 0.02% EDTA ) • These endothelial 
cells were suspended In EBM-2 medium (Clonetlos) 
supplemented with 5% fetal bovine serum (FBS), 
seeded on a gelatin - coat ed 24-well plate at a 
density of 5xl0 3 cells/cm 2 and cultured for 24 hours. 
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cells stimulated by 3 ng/ml bFGF, 10 ng/ml VEGF or 
3 ng/ml HGF . On the other hand, 10 tl g/ml antl-HGF 
rabbit polyclonal antibody specifically Inhibited 
the HGF- stimulated migration of vascular 
endothelial cells but did not Inhibit the bFGF or 
VEGF - s t lmulat ed migration of these cells. Those 
results suggested that. In addition to HGF - 
antagonizing activity, HGF/NK4 Inhibits migration 
of vascular endothelial cells through some other 
novel activity. 

Example 14) Inhibitory effect of HGF/NK4 on the 

neovasculari zation oJL chick chorioallantoic 

membrane ( CAM) 

Fertile chicken eggs were Incubated for 4 days, 
after which the eggshell was drilled in two 
positions, namely over the air chamber and the 
lateral side of the shell. From the side hole, 3 
ml of the egg white was aspirated and the shell was 
sealed with a tape. The shell and shell membrane 
over the air chamber were removed and a silicone ring 
was set centrally on the chorioallantoic membrane 
(CAM). Then, an HGF/NK4- or bovine serum albumin 
( control ) -containing methyloellulose disk was set 
in the silicone ring. After 2 days of incubation 
at 37° C, the vasculature on th CAM was examined with 
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a stereoso pic microscope. The results are shown 



In Table 


1 . 




Table 1 


Degree of neovasoular Invasion 


HGF/NK4 


+ 


Control 


+ + + 



The degree of neovasoular Invasion Into the 
disk was evaluated on the following scale. 
- : no Invasion 

+: about 1-2 Invading vessels 
++: about 3-4 Invading vessels 
+++: 5 or more Invading vessels 

The photographs of the findings obtained in the 
examination with a stereoscopic microscope, in lieu 
of a drawing, are presented in Fig. 9. 

It will be apparent that whereas the control 
disk showed a marked neovasoular Invasion, the 
HGF/NK4 disk showed little evidence of neovasoular 
Invasion. This finding indicated that HGF/NK4 has 
neovascularization inhibitory activity . 

Example 11 Inhibitory e ffect of HGF/NK4 on tumor 

neovascular ization 

Using 6- 8 -week - old nude mice (BALB/o nu/nu), 
5xl0 6 GB-dl human gallbladder cancer cells w re 
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CLAIMS 

1. A neovascularization Inhibitor comprising 
the following polypeptide (a) or (b) as an active 
Ingredient : 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 - Val 478 of hepatocyte growth factor (HGF). 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence defined In (a) 
by the deletion, substitution or addition of one or 
more amino acids and having antagonistic activity 
against the c-Met/HGF recept or -mediated action of 
HGF . 

2. The neovascularization Inhibitor 
according to Claim 1 wherein said polypeptide has 
at least one hairpin domain and 4 Krlngle domains* 

3. The neovascularization Inhibitor 
according to Claim 1 wherein said polypeptide Is one 
obtainable by elastase digestion of hepatocyte 
growth factor. 

4. A neovascularization Inhibitor comprising 
the polypeptide defined by SEQ ID NO : 1 and a 
pharmaoeut lcally acceptable carrier. 

5. A neovascularization Inhibitor comprising 
the polypeptld defined by SEQ ID NO : 2 and a 
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pharmaceutic ally acceptable carrier . 

6* A prophylactic or therapeutic drug for a 
disease associated with abnormal angiopoiesis which 
comprises the polypeptide defined In Claim 1 and a 
pharmaceutlcally acceptable carrier. 

7. The prophylactic or therapeutic drug 
according to Claim 6 wherein said disease associated 
with abnormal angiopoiesis Is selected from the 
group consisting of rheumatoid arthritis, psoriasis, 
Osier-Webber syndrome, myocardial angiopoiesis, 
telangiectasia, hemophilic joint, angiogenic 
diseases of the eye, angiofibroma, benign tumors and 
wound granulation . 

8 . A prophylactic or therapeutic drug for a 
disease arising from overstimulation of endothelial 
cells which comprises the polypeptide defined in 
claim 1 and a pharmaceutlcally acceptable carrier. 

9. The prophylactic or therapeutic drug 
according to Claim 8 wherein said disease arising 
from overstimulation of endothelial cells Is 
selected from the group consisting of enteric 
adhesion, Crohn's disease, atherosclerosis, 
scleroderma and o ver cleat ri z at Ion . 

10. A conception-regulating drug comprising 
th polypeptide defined in Claim 1 and a 
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pharmaoeut ioally acceptable carrier . 

11 . A method of Inhibiting neovascularization 
which comprises administering to a subject a 
neovascularization Inhibitor comprising the 
following polypeptide (a) or (b) and a 
pharmaceutically acceptable carrier: 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 - Val 478 of hepatocyte growth factor ( HGF ) . 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence defined In (a) 
by the deletion, substitution or addition of one or 
more amino acids and having antagonistic activity 
against the c -Met /HGF receptor -mediated action of 
HGF . 

12* A method for prophylaxis or therapy of a 
disease associated with abnormal anglopolesls which 
comprises administering a neovascularization 
inhibitor comprising the following polypeptide (a) 
or (b) and a pharmaceutically acceptable carrier: 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 - Val 478 of hepatocyte growth factor (HGF). 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence defined In (a) 
by the deletion, substitution or addition of one or 
mor amino acids and having antagonistic activity 
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against the c-Met/HGF receptor -mediated action of 
HGF 

to a subject In whom a prophylactic or therapeutic 
treatment for said disease Is Indicated. 

13. The method for prophylaxis or therapy 
according to Claim 12 wherein said disease Is any 
disease selected from the group consisting of 
rheumatoid arthritis, psoriasis, Osier-Webber 
syndrome, myocardial anglopolesls , telangiectasia, 
hemophilic joint, angiogenic diseases of the eye, 
angiofibroma, benign tumors, wound granulation, 
enteric adhesion, Crohn's disease, atherosclerosis, 
scleroderma and over cicatr lz at ion . 

14. Use of the following polypeptide (a) or 
(b) for the production of a neovascularization 
inhibitor : 

(a) a polypeptide having the amino acid sequence 
PyrGlu 32 - Val 478 of hepatooyte growth factor (HGF). 

(b) a polypeptide having an amino acid sequence 
derived from the amino acid sequence defined In (a) 
by the deletion, substitution or addition of one or 
more amino acids and having antagonistic activity 
against the o -Met /HGF receptor -mediated action of 
HGF . 
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(57) Abstract 

Novel neovascularization inhibitory factors and neovascularization inhibitors useful in preventing and treating various diseases in 
association with neovascularization. These neovascularization inhibitors contain as the active ingredient polypeptides with the following 
definition (a) or (b): (a) a polypeptide having an amino acid sequence of PyrGlu 32 -Val 478 in HGF (hepatocyte growth factor); or (b) a 
polypeptide having an amino acid sequence derived from the amino acid sequence as defined in (a) by deletion, substitution or addition of 
one or several amino acids and having an antagonism to the effect of HGF via c-Met-HGF receptor. 
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£ (Polverini PJ. , Crit Rev Oral Biol Med. , 1995, 6 
(3), pp. 230-247, Review : Forkman J. , Nature Med. , 19 
95, 1(1), pp. 27-31) o 
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^•if|Ii:J:!)|]^^U^IOHGF0 PyrGlu 
32_ Val 478||^ (HGF/NK 4 ) ©fllat^^^WJ-^t" 

@ 3 C & t> T s A & B it . ^tlf tl7 7 h Jff fit £> 
IIIi:^tV 25 I-HGFSO! 125 I - HGF/NK4 
©E*ffc#ttftte££*fHT&&o <E<)\ H A & B 

* © if A 0 it . ±. IB 5 y hBTMcD^^«E^*r-r^ l2S i 

- H G F & 1 2 5 I - HGF/NK40g^HtlftlX 
+ t f - F/oy hT/7t/;|t$5o C it , 1 2 5 I 
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0 6 b F GFx HGF« L<llVE.GFOff6T 
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0 7ii N HGF/NK4 NK4Htl^) 
&tft/LHGFi/i<* ( H * n a - H G F AbHtll) 
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0 8 i* > HGF/NK4 ( ^ * > NK 4 HtIS) 
0iH G F + * a-HGF AbHtl^) 
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$iJSf^^Ji)TH^if%^I^T^fciC6> Hepatocy 
te growth factor (HGF) ©aii©#5£Sf^£^fr§ 

HGFIi. * * * IS-W * «fc * T 1 9 8 4 ^ IC Iff 
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15 ^C<h^t>^o/c (Nakamura T. , et al. , Nature 1989,3 
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Htl.( : i^lb^Cti-j/: ( Nakamura T. , Prince 
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> (motogen) t iTOii ( T. Nakamura, Prog, growth 
Factor Res. , 3, pp. 67-85, 199 1 ) ^ . £ < © ft KB fl£ © *t 
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m Biophys Res Commun. , 1 990, July 16, 170(1), pp. 397 
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£ £ JC 1 9 9 1 Id t* > HGFCDflS&ftl&T&tBtttt 
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ft *> . * in m # 4s ^ t ^ r ^ y m . ^ ^ f- k . 'e £ 

PACSC/I UPAC - I UB{:J:-5^^^Xli^0l 

"T£ (Nakaraura T. , et al., Mature 1989, 342. PP- 440-44 
3) o W T s PyrGlu£ ii s ^ tfii T ^ Al tl> 5 t° p 

^ ;l/ ^ ^ _ j, ( pyroglutamate) ^IIL PyrGlu 3 2 <!: i± ^ 
^ 1/ 7 o HG F©7 ; y Se.ffi^J ^S^Pt ^ T N t> 
32#l07;/iiS*^ t° o ^ ;u > / - h II ft ^ T 
I > £ C t % t~ o 
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Z ZX rHGFCDaiCllt^J t U G F (D a 

m(D±^mx\t^<D^n^^mm^ l < a & » k w 

f5<t^9 Sc'l* "C JB ^ & ft £ o 

5 o 

* ft B £ W 1" * U ^ 7-* K £ L T ti ^ HGF0 
10 l/t/^-t'fe5c-Met/HGFl/-fe/^-CM 

l4 n c-Me t/HGFHy^-i:UUT> c-M 
e t/HGF l/t/^-^^t^HGF0^|i:^lt 

c-Me t/HGFl/t/^-*^tiHGF0ff| 
c-Me t/HGFl/t^^-Ofo^'J 
'VlHbftJBN * - h^ViSft (motogenic activity) N 
~? 4 h ¥ > fS 14 ( raitogenic activity) 2fc ^ ^ 7 * ^ 
20 ( morphogenic activity) £ ^ ff £ Z. t ft X & Z> 

(£lfeE£. Vol. 11, No. 9 ( 1993)#fiS) o 
W o T . * H ^ T ffl l> b ft * ^ U ^ 7° f- K £ L X \t . 
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CI4HGF«*CJ;5c-Me t / H G F V -ff $ — <D 

f- p i/ y y y Wt it £ n U - Ifi « 1" * ft ^ > HGF^It 
5 q&- h y > jg#£»»T- ffi*"*" * # J8 - HGF^It 
5 £ v >f Ifl * 1" * ft JB ^ JfcliHGF 

3&<wfs*^"7*y>«tt*»*fl- B a*^sft«©^^ 

n ^ 4> £ < 1 1> 1 a £ ^ t" 5 t> © ^ tl 2> o 

< 14 . ± IB -t ^ X © ft JB * W I" 6 # 'J * 7 K * ^ tf * 

10 :oi?ti#'J'<^f KiLtl^ KttHGFfl) 
PyrGlu 32 - Val 4 7 8 ^ ^iST; ;SE?l*f 

* W> 5 * ■ U ^ r f- K * * tf .« - t ifi -C £ £ o ft. Ki^J 
ttlt, rXaaJ t.tt FPyrGluJ **Hc1".« o 
15 S & U ^ ^ ^ K ii > iiHGF^i?^^- 

S«0 4 4 T7;/.*^^lS$tl5. C © *: *6 . ^ M 
^U^yf-Kiix HGF©o«ia«CN*«7 

20 o0N^S^7k o >F^>i4o0^ 'J > ? ' ;l/ K / J 
F^HGF/NK4 HlStS. 
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% $ -t s % m m v * * «k 9 k s s » * u ^ y f- k I* ^ 

c-Me t/HGFl/t/^-i:HGFtf8^tei:|*^ 
t«7>M-XHSil*fe^ HGF^'ilt^c- 
M e t /.H GFUtr^-Ollf ni/>'J > » ffc * # 

;l/ 7 * ^ > & ft £ & £ ^ L T S> iT s HGF*<|t57 
fflOWaJSK^tLTffi^&nS^y^^f-Ktt^ HGF 

15 liftt^o 

*>^5#»J^rf KiLTlis £ # W K li > H.GFO 
PyrGlu 32 ~Val 4 7 8 ^ b457 ; / IS^Ct^T^ ^© 

u < ii ft m * n fc r $ yRE^^^-rs^y^^f- ft- 

20 fcoTxfroc-Met/HGFl/-t?7**-£^"r5H 
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ttraejK©^a»tt ( f- o > u > ft fls n u & m . * - 

5 i ^ t I 5 e 

::t'7i/l© r^^. g & 3g u < tett in J © fi & 

$ «k * n e» © it e sf i* s & £ n fc # u < f * k & ± 

x. . ±£HGF/NK ioN^jBXtf/XllC^jfii: 
10 T 1 £ L .< Ji tt » ( X It Wi m ) 07;;li<^*X 

\t H M L -fc # U ^ 7" K > HGF/NK40 + 3fc « tt C 

tt # Id L fc # y ^ 7" f- K £ # tf * - t ifi -e £ £ fr, no 

F/NK40»tKl4*ST*5^tt< <b & - o 0 ^ 7 

15 fc° > K ^ V > R 4 o © ? y > / K ^ > ^ ^ ^ ± ^ 

U»^CSS£^f- It, » it J- {4 ^ T t° > K / 4 
> & 4 o © ? "J y ^ ^ V * 4 >JK^©^«tC*5^Tl 

20 tf in L ^ 'J ^ 7" F^i^tKi^tl5o 5 
# y ^ 7" f- K t L T N Mc # » K I* ^ HGF/NK40I 
y^7"f-K©9*>T^y^#^l 6 2-1 6 6 .(EJIf 
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f lCfc^T, 7 S J 1 3 1-1 3 5) © 5 o © 

TUl^^^lfc^H^f F (HGF/NK4 (del 
5 ) ) , M: ft W K I* SS ?0 # ^ 2 d * "T T S J Wt E fll £ W 1" 

*j61"Cl^bn5HGF/NK4XliHGF/NK 
4 (del5)i2> *n^nE?llf flXli2i:^t7; 7 ft 

@fi yij X ti K £ & © H G F © it #1 ^ K & ^ T . 

« JB CD 7 f- K^JSC*bT^^WJC«3g-r*^XIi» 

f tO^i^i^f t^^ 'J ^ 7" f- F^IitKilU 
(K HGF/NK4«itKi^tt5o C C T # 
^IHt!^ SDS-PAG-E. ©a7C*#T"C^6 5 
~ 6 9 k D . l< Iift6 7 kD^f (f ^: t^'t^^ 

i/;SDS-PAGE0^i7C^#TT'^4 8-5 2 k 
■D,"«P*L<li8j5 0 kDC^^i^f tf5:t^T^ 
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ft £ . 0i^»i:.I^tiHGFii, * © Jfc *§ © ft 

s. m s & ^ iw <t o t # £ #J $ ft s t> © -c & ft 0 

$ & JfiL 3$ ft <*: © it « SBB US X ii JfiL ^ ^ JfiL fit ft <if £ $ tU . 
5 »«ti:i:i:J:oTj»5:t*< , C*H ( FEBS, 224, 3 
12, (1987) ; Proc. Acad. Sci. USA, 86, 5844, (1989)) ^ *' fc 

u g f ^m^t ^> ^itmmmm^^itmm^mm l , $ 
io & s w ft ^ * * - k ^ * > cti^Jii^ft^^iaiis 

6H#©«f«J:l^.&IISit5a«AHGF*|}'«: 

(Witfx Nature, 342, 440, 1989 ;ftH¥5 - 
1 1 1 3. 8 3 * & « ; #Pi¥ 3 - 2 5 5 0 9 6 f^i; 
15 Biochem. Biophys. Res. Commun. , 163, 967, 1989^ ) e HG 
F*3-Kt4ilfi?i^^tt^ S « *L 16 

HGFIfe?> J; f) £ L < 14 t ft * f * & * * H 
.G F » e ^ ( # 18 ¥ 5 - 1 1 1 3 8 3 ^ £ f& ) £ ffi l\S 

20 C <t £ 5 o 

^fcHGF/NK4(del5)©«fc9l^ HGF/NK4 
© T ^ J Wt E fll K oH>T$^£ftTft£^*>$£&^ 
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5 >f y ^ • ^ jl — 9 % *s Z> C Methods in Enzymology, 1 
54: 350, pp. 367-382 (1987);^ 10 0: 468 (1983) ; Nu 
cleic Acids Res., 12: 9441 (1984) ; & £ it ¥ % & M & 
1 ratfe^fflftfeHJ s B #£ft ^£ H, Pl05 C 1 986 ) D 
^©Xfc^X^tfj^J&N 'J >t h 'J iXf;l/&^ 'J >t 

10 T ^ ¥4 h fe^CDft^^rit^Ifc C J. Am. Chem. Soc. , 8 
9: 4801 ( 1967) ; IrI 9 1 : 3350 ( 1969 ) ; Science, 150: 1 
78 (1968) ; Tetrahedron Lett., 22: 1859 (1981 ) ; 2 
4: 245 (1983)3 & * ft ^ # ^ ^ <> 

* SMJJ © A * £ ffl *l fcU *©a^*0JB*4#K:*IIIR 

A #J . * 7" -fe ;P M > % #J > ?L #K M #J X ii: n y 7° 8U 

$ cd & p . ai ; w . ^ y — a N & ft m , tendon mm 
; * as #j . hs & * ^ © as m n ; a *t n s &mtz tfvm* 
comm^m* t *) o c ft & © & # n\ \t > - ■© # » -e 

20 z> ft fc ttffl 1$ ft mM1j& K £ 0 331- #J ft $ ft S o 

an. en. & ft h y * a , y k 7 m . mm. x > 7° 
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y > UWt.ii )V i/ J* ^ ij * u > » B B a --fe o - x s ^ >r 

i^oEf IPJ> mv/py^s /F")'!^ X^^V^x 

■^7f # * > ^ f" ^ * ^ O - X . t7«;^ 

y f- ;U -tr ;U o - x . U > ft * U * A . * U tf - ;U t° o U 
K >f ©IS^ix ft * x ' > 7 > * T;U^>^^ h U ^ A N 
# >x 5 S x5 #ttzK**Mr*A^ £t ft 

^3 A , ^ 'J t ^ i ^ > V ^ t* ^ > 1 IS t i X 

x ^ s * ^^'j^tti^i'O^^ xf7'j>it;^ 

Hij Fn x y f y > ?L*I^<Z> JSD9 9LM % XxTU 

is 31 #K / y -t? u > > -r^^v^^^ffiflK 7 s yf > > 

® if #J > ft * ^ * s X x T U > ft & > ^ »7 ft ^ > # u 

am & ^ j£ 1; r ii s © #J & £ ^ 1^ ^ & #j > ^ *■ 1* * ^ 

A © 7^ & k $ -f * k is u ii ^ 

* 11 > . $ & t ft a o m i& m . rn'T^Aj, h 5 a 
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1i 7 •£ ft & K ft ^ * ± SB ^ ^ K*±E"C«/7 

5 ^ #J CD J£ IB A ^ t 3 C R U T tt > fflfti l/Tflili 

# U jl f- 1/ > y >J n - ;P > ii ii * m > il7il/3-jK 

tiUoTMt5:i* <, ei5. * £ & $ (* ifr & 

15 ;l/ x "7 * n ^ - )V N euv^'J x h + S/ <k 

;l/7;l/n-;K # 'J * * x ^ ^ > V ^ tT ^ > IB £5 9 

* n s -r * k + # * ft © ft « > r K«>ii*5iMi^'j* 

20 y>&B*gjR#J»M::'&^-£UJ&'rt>«fc<N £ il # © *g 
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1^1^77^ >s 6 7 -fe V > > U" 5 S ^ o £ N ^° 
77>f >f^|lf ^tl^c ft # #J £ L r li 5 * > £ 

$If|7"D fcf ;l/ ^ ^ Hf bnSo 

flfc ft #J'£ li it 1" S « £ K t* * il # © £ ^ ft K bu IB * x 

* HI ^ ^ fls £ - ^ > ^'Jxf P V, # »J * I/ * > 

^1/ A * * ^ - h *<j1 £5 "C * S • 

. H lw ± E « bKI Jw ti n i&SfcJSbTfffeilRk ft # #J x 

S ^RJ <b C RR b "C t* x ^tlbl^l^t^Ci^^H 
^ o 3c £ it M t t T tt #J x. tf . T ;!/ y $ > > ^^'JA 

si m e ii p D a tt x m m tc a m js & a 7jc ^ k o if m m l r 
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tgiM* 0 . 0002-0. 2 (w/-v96)S£n#* 
I < 0 . 00 1- 0. 1 (w/.v%) IlitSO^ 

msuTasefcje^nso m *. a * & # *i «* * s* t * * 

* % W © jfa * if £ » ftJ *U © 1 H ^ 0 ©K^ili> A # 
©ffi*U ft ft. ^fi^> ttBiJ^K«ko TUfc o-ttfcftse 
# BJJ © U 7 f- K (HGF/NK4* 
f:lif©^^#:) iltlf ^Al B^^O. 0 1- 

i o omgitntiJ;<> cn*i@xtt*iii^^er 
RA©^Krxttf&*»ci£<affit-*cii* < "c#s. ^ ^ 

b L T (i x # JC frJ Rtt <^ *< * & # W tt n #J 
«U»>-7f-ttH«f^^ ft «K * X 5 - - * x /< - ( Osier 
-Webber) £ «S ^H©If f 3c fit ita. W & 3i !E s JfiL 
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^aitm^, AK^ttife. 

jfo f #r £ & ft P£ , 

■fp) . if ^ils (^ix.^> ill, 

5 ■ a, h73-7, itit^fif ) > et 

m %^&&ti!L%mm. mj&mm, mm&®. mmfaWfc 

< It H % ft $ 'J $C K J; o X *£ V Z> m B © ¥ B5 X it & ^ I- 1a 
10 <lfflt5:i^T'^5o ^^5^Ii:l/T(^ # K U 
mitten ft, Mftififclt^ mz.lfWi'gBM, ?u->ffi. 

15 f Iff £ £ W \J 6 C £ IC S < S fig 19 15 #J <*: L T W T* h 
1) > £fc«»ttl£*£ , L"C*:3©t>o (cat sc 

ratch disease) ^ ft j© £ fc IK £ # 9 & H © ¥ 

G£ #J X I* #J £ Itllt^Sc 

20 mWZ^tfair ZfcV> <£>&&® 

JKTx ^ ^ © |^ © ^ i6 ^ II ife^i ^ IB ^ ^ > ^ 
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* ^ o ^ ^ # tt * w » # © e « at ^ t § a «c 

*j k * m , neua^n, * ti $> i* ^ -r n & 



1 HGF/NK401 



thHGF cDNATIirx^LfcCHOIJS^I 

i^t, mmmvijfrzt h jk&?m&?LH g f tmm&m 

ttz (Nature 342, pp. 440-443 (1989); Biochem. Biophy 
s.Res.Comiun. 172, pp. 321-327 (1990)) 0 & T R fig* 
*-HGF(900mg)£o. 2M MJX/tM|g 

( P H 8 8J1iT3 7t, 20^R % »»X77^- 
^ (SigmattM) (g|:il=l : 100).T'iftU 
*^<kft*a6ffi»JfiiR#^D^hr77-f- (HPLC 
: fi Bondapack C4# 5 Afc % B # * * - ^ - X ft $g ) 
CftLT, 0. 0 5 « h ij 7;l/tDft»^tWt57-fe 
h - h y ;K£> ^ 5 i? x > h ic J: o T « tfj L . »« L fc . 

il 1 A fC ^ -T 9 fC , HPLCfaf) 3^®t:-^q^ 
t> tltz 0 

ft ^ T* N :^b(D^t°-^@5}^S AS-PAGEirZ 

* * y % fe £ .ft ^ fc ( g, j B } Q ^ n { , ^ ^ 

*-© t°- * ^^l^lftft 5 o k D . ' S jc^ft-T-C^ 1 
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6 7 kD0^?I*lt^H^f F<D7 7^^ > h. 
T'&*)\ £-<D£-**<6 9 kD0aiS^3 4/3 2 
kD© j3a3^&tt5*fift0^r oy^fT-HGFUffi 
IHOlf-^^^lS^ftTTS 3/3 1 k D , 

R M 7C & # T "C 3 4/3 2 k D^^I^It 5 7 7 7' 
^ > h -V fa £ Z t -ifi t> o fz o 

^fc±IB(r £^T. / k D <t x T ^ J 

m-T'$> z>i)U it to . u r i> * m m ® & ^ k « ^ *c > # 

<fc %± ti 0 m t h> S "7 7 *V > h (IHh°- 

fete *-r«-«am^^ &*-i££&sb o . 

05%CHAPS (Sigma*!!*) S^IM N a C 1 £^ 
'ft 0 . 1M. y>»ffflf«(pH7-. 3 )!;:*«* Lfc. 

492 (Applied Biosystem Inc. & ®[ ) ^ ffi ^ T ft o /: o 

£ -f ^ - h° - ^ © 7 7 / ^ > h £> N ^^T^y^^tff 
£ fx o fc # . o * < o iztzisb, HGFON^^t 
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H8i:|[77^> > r- © N * m \t k° p 7 ^ 9 * - M:tt 
£ tr n / ;i/ * > - hr i y'^rf ^--tfTiaiLTN* 

«T^yft^tff*frofc<fcc^x * © be ?y & - * ^ a te 

5 TRKRRNTIHEFt*^ a|02~l 1 # @ © 

n fc ^ ;u * 5 > * *) > N * » ffi * o «.£ l* * ill <b © H 



10 ^{Cs ^|77^y>NC|SBIft5ti6l^ 

7;yt^lfflfc. * © H > »W^att©N*»«« 

O7;/iE^liHGF0As n 4 7 9 -A 1 a 4 8 8 C *@ *3 

MDC^^IiV a 1 4 7 8 T £ £ - £ # ¥»J 0fl L 0 

iriot, 2 o © 7 5 ^ ^ > h Jw ft $ ft „ * © - -3 t* 

20 £^ -T 5 PyrGlu 32 - V a I n, 0f 7 7 ^ > 

h (HGF/NK4) "C * D . fl|0-oliai0-gi 
(Asn 479 ^£$&££16T^y$) £ £ ii <>: £ ft £ 
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77^>h1?U:i* < 91^K^fc (02) o 
jli 2 - HGF./NK4tDllill/t^^-j:g)^ 
5 ililtillf:HGF/NK4i:o^t, *ffl IS ^ 

l^/: a £ % HGF/NK4SJ;HGFI^D7;> 
-TfeCct-, T «[J»'tt«« L ( 125 I - HGF/NK4. 
10 1 25 I - H G F ) . £ tzffi l/t^^-I„ a pHT7 

X + tyf t-K^OfCJ:^ HGFS^'HGF/N 

t/^-t^^tKH^^!) (03 AXtfB.) . H 
15 GFL/-t?y^-©KdSO f ^li^tL€n6 4. 5pM& 
#5 4 7 8£flft/ng-e£>*^ I /; H G F / N K 4 p-fe 
y^-©Kd&Cf»littl€n4 8 6 p M & 6 4 2 7 

^^T'HG F/N K4^HGFi:^tS^^i5^7> 

K (5 0 # g ) £ 1 2 5 I - HGFII4 (6 OpM) , * fc 
It 125 I -HGFi:8*oli®*88HGF^l<li^ 
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^f$HGF/NK4£iQx.T> * tl b ® W&T 4 > * 
- is s > tt'fi ~> tz 0 125 I - HGFOi^^li, 

5 F/NK 4 * fc IH « 1 1 5 I - HG F0lMA^ pif u 
HGF/NK4i:j;55 0 % PI W it £ I* 6 0 OpMTfc 
6 0 nMt^^C 125 I -HGFOllS^^piib^ 

( m 3 C ) o 

C © C £ ^ £ > HGF/NK4li, c -M e t/HGF 
10 HGFiM-l Offi^U© 

^ flfe fl] 3 - HGF/NK4(D7Qy>gttSrJ : HGF 

«fc HGF/NK407^ f> >r > JSttfcH^fco * 

Jfc^*fil^lfc<tUT N ^|CHGF07^ h 4* > JS & 
SUfeLfc ( Nature 342, 440-443 ( 1989) ; Biochem. Bioph 
20 ys. Res. Coramun. 1 8 1, 691-699 ( 199 1 )) 0 

ISI^|4 AC^to il^b^^U:!^ HGF 
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HGF/NK4ICI4 1 0 0 nM £ l> 9 t) D 

N AG^ZEM? &&&\* & btltzfr ill 

HGF^tlta«KHGF/NK4^ 

A*U HGFiHGF/NK4**|*ffc#^N HG 

5 F / N K 4 iifl^fW C H G F i: J: o t n 5 D 

N f&ZmU L , .6 0 nM"CSK^^i:lfif l/fc ( 0 
4B) o * ft K ft L T . HGF/NK4|iI^^Ii^ 
(EGF) KlJ:oTiBii3ftSDNA£jfiK:*tLTttlfi 

10 ;n&o:i^^ H G F / N K 4 I4 N Z tl & M * 
h ? > i£ tt £ £ L * HGFOv-T h > Jg tt * 4# 

* Kl Ifi * f 3 ft JB £ ^ 3 d 

i!i4-HGF/NK 4(D^ - hy^Stt&tfHGF 

ff^iiBt * jE«±ftafi"e * s m d c k aiia^ffi 

l>THGF/NK4<0t - h ^ > « & £ 18 ^ o 

MDCK«li> HGF^i/il^>M-iHi 
.+ TttfcHft<3n--&J&J5ELfc*<. H G F ( 2 2 p 
20 M)^i$lfeiwSJnt*5<tMDCK*fflJia©ail&tt*5LBtx 
8jBB**ft^fc. ^ni:*fUHGF/NK4iil 
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tiX^tz 0 3 fc ; MDCKii^HGFS(fHGF/N 
K40*|T.t*iLfci;^ HGF'/NK4liHG 

n:j;oTi#^5i m & ft * h * l fc „ 

HGF/NK4li, 
^ 4 s > & £ W L ft , HGFOt-^*>jfft^|| 
« 1" £ ft ffl £ W Iti^ d tifit>frz o 

^ flfc ff] 5 - HGF/NK4g)^;l/7^">gtt^a:HG 

HGF/NK4^, HGF0|ft«t^7*yvffilt 

J:SttBT*«MDCKaB4HGF&CJt/XliHGF 

^X'ltm^ommm^m^btztu hgf ( 5 5 P m ) 

* % % $ ^ ? Z> # ft L fc * te * s # « $ 3 *i o 
^lll^LTHG F/NK 4 (5 5nM) £ L T fe> 
WKfciltliRiliSftftfrofc. * fc ^ MD C Kife^H 
GFSD : HGF/NK40*|Tt^it'5i> *ffi i^: 

Cft£®C£;^£ N H G F / N K 4 li , ^ ft g ^ ^ /V 
7*^ >ffitt*f Ltt^j^, HGF0t/l/7^*>«^ 
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$li6-HGF/NK4(D^ HGF^IIf5c-M 

e t ?- p i/ y u > a it o a m ft m 

5 IiliA 5 4 9 it, c-Me t/HGFl/t^^- 

*»ai/'Tfc^HGF«»i:«k-9t c - Me t <D * u 

HGF/NK4^|HGF0c - Me t C^tSf 

> y > $ ft ft m £ & * t" Z> ¥ r> & i8 ^ o 

10 ^ftWClix A 5 4 9 »B*HGF&CF/XliHGF 

/NK4TPJ#UT. ^SS^«r^'fk^-frTx - Me 

o T > ft * X * 1- n > fit {* T' c - M e t0f P>>V'J 

15 * © & £ > H G F (1 1 0 p M ) C i SfHSlui -3 T. 

c-Me t 0fn 'J 

HGF/NK4 ( 1 1 0 n M ) {1 <fc Z> $ U « T' It Jfe £ V > 

BfcSnftfrofco * fc . HGF/NK4«, HGFi 

c - Me t 0 f n > 'J 8Mb £ JB fi # fa K 

20 Plflfcc 

;n&0:i^^ HGF/NK4li, HGFi^ll 
■T * c - Me f/HGF p-b^^-Of o 'J > » <fc 
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^flUtiC^^fri. $ fc > C © Pi 8 ft ffl C £ -3 l> 
THG F/NK 4 liHG F©^^^±©^14(C*tLTT 

5 jjSi7 - HGF / N K 4 (Pit ^^HiQlWPI'J^ 

if rt^aiilt^ khW«^JfiL£rt&lHll&(HM 
V E C - L : Cloneticstt) > t h&J»»/hJfiLWrt)J£*Bfi 
(HMVEC-D : Cloneticstt ) £ J8 T . HGF/N 
10 K4©rt&*BJBIw» , tS ifMftJft & * fco 

^fttof-fcU Passage- 5 ~ 8 © ft $C If it $ © h h W $t 

jiii fp & a us * a t h^:i»^/J^jfiLWF^^:*fi3Ba^^ffli^ 

- Ff-f y i/ cl iZ 1 V Jl&iz I) 8 0 0 0 1® © *fflB£ £ fS 
15 ^:^/: 0 2 4 ifPlt^ ibl^i/l (E GM (Eagle G 
eneral Medium) t D M E M (Dulbecco' s Modified Eagle 
Medium)^ £ 1 : 1 r ffi £ L * ft 1C 5 96 £ S «k ^ IC 
UD.?ir£#i / nLfck©) 3 ng/ml b F G F (bas 

ic Fibroblast Growth FactorK lOng/ml H G F > lOng 
20 /ml V E G F (Vascular Endothelial Growth Factor)& 
cfctfHk^jfjnLft^l)© (5%ifiL?f^W^^> S^None 
"C * 1" ) ©4o©3¥£t££Us ^tli:0~ 4 5 0 nMfg 
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ffl©#^SOHGF/NK4^^SPLT3 7°C. 5 % C 
Coulter counterX'MM&ZstM Ltz 0 

' m t> ft £ J: 9 K s H G F / N K 4 li 3 ng/ml b F 
GF, lOng/ml HGF. lOng/ml VEGFS^5%if| 

commix femztitzik { gft&MM<Di%m$:, 

&&UZm%KW® LtZo Z <D Z tfr t> . HGF/NK4 
fcU H G F fiJ^TiSii $ ft £ JflL ^ ft &2ffl IS © *g m © & 
£>-f\ bFGF^VEGFte£*©ft&©Jfc.Wl*l&ii*ii<EiI 

& $ ft fc o 

ffi ffj 9 - b Haifl^^W^t^HGFEft 
GF/NK4 ©f^ffi 

JlH G F iJifrS^H G F/N K 4© b h ^ *ffl ]fo W ft & 

lfflfla©iim(-^1'S^# ; ^^^^o 

3£E* (PBS) IZ-Tftfrfc* F'J/^-EDTA 
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( 0. 05ft h »J f is y R tfO. 02ft E D T A ^ t tr 'J > til 
<ft £ S & & 7K (PBS) ) £ # l> T iJ # L <> # £ ft 
ft£*fflfl&£ 5 %V J& J£ ifil ft (F BS) ^t^E BM- 

2 %m (CloneticsttM) K T ^ ffi '& . Hf5^>3-hU 
fc2 4 0 ^Jls? 1/ - hIC5 x 1 0 3 W/cm 2 t/AU 

0 -it ft £ ^ 2 4 ^Ff^^# Ifcc 

5 % F B. S 1 1 E B M - 2 ^«fe^<- X £ 

tSTEl o asoJgftt-fcj* til OfSC^in,'** 
£ ^ ft ^*ft TE^^T L <, T f£ <* -HGF Abte 

1.5ft FBS 

2 . 5ft FBS + 3ng/ml bFGF 

3 . 5ft FBS + 3ng/ml bFGF+ 300nM HGF/NK4 

4 . ( 5ft FBS + 3ng/ml bFGF + 10# g/ml a -HGF Ab 

5 . '5ft FBS + lOng/ml VEGF 

6. 5ft FBS+lOng/ml VEGF+ 300n<M HGF/NK4 

7. 5ft FBS + lOng/ml VEGF + 1 0 fi g/ml a -HGF Ab 

8 . 5ft FBS + 3ng/ml HGF 

9 . 5ft FBS + 3ng/ml HGF + 300nM HGF/NK4 

10- 5ft FBS+ 3ng/ml HGF +10^ g/ml a -HGF Ab 
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L . T* h >J 7° v/ > *C £ffl £ ft!) ft L s Coulter co 

unter-C-lfflfiB&fl-Si Lfco 

[«*] 

^^^i7 C/^to Hfr .300nM HG 

F / N K 4 !i N 3ng/ml b F G F > lOng/ml V E G F , 3 
ng/ml H G-F (DjfliftTflE^S ft fciltW A &lffl 
«f i:»aifco — lO/ig/ilOliiHGF^t^f/'J 

p - :J- ;l/ St # fcU H G F ffl » <fc 5 jfo-fF 1*9 & Iffl IS © *t 
* * ftHfiCUPWlfc^N bFGF^VEGFflJlCJ; 

HGF/NK4^HGF7>^-X h /8 C fln X. T ^ 

b. ^aiaii^ic^-r^^# 

RHGFfii#StfHGF/NK4.0t h € *ffl ifc t ft & 

& (Yoshida A, et al, -.Growth Factors. 1996 ; 13( 1-2) : 5 
7-64) ^l^tl^fco. H -ft fit! JC (3 N 1 3 . 4 /z g / m 1 
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m © # y # - # * - h 7 4 jv ? - % m ^ x # << t y f- +• 

BM-2^ii:tl 2^fPI^#Lfct> 1 % 7 J&JfcjflL 
5 fjf£^£rEBM-2T*JMb> _h IB 7 4 ^ * - K 1 2x 
1 0 ctfh ttii^iil^fco 

mmm%}%: 1 0 SMI # l:K *ftf«©7-f 
^*f«i:TE®J:^CbFGFs HGF. VEGFifc 
liHGF/NK4v ^HGF^t^^'J 9 u - ft ft 
10 (a -HGF Ab) ^ H" £ tl & <£ *5 C N £ 8s JD Ufc o 

1. ( IX FBS^WEBM-2**) 

2 . 3ng/ml bFGF 

3. 3ng/ml bFGF + 300nM HGF/NK4 

4. 3ng/ml bFGF + 10 fi g/ml a -HGF Ab 
15 5 . lOng/ml VEGF 

6. lOng/ml VEGF+ 300nM HGF/NK4 

7. lOng/ml VEGF+ 10 # g/ml a -HGF Ab 

8. 3ng/ml HGF 

9. 3ng/ml HGF + 300nM HGF/NK4 

20 10. 3ng/ml HGF + 10#g/ml a -HGF Ab 

:n&*5«fKi*iL^ mwmr ( x 2 0 o> -e 3- 7 

;^-OTIi:ilil/:lBiit ( l » ) £ ft" $J L 
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/Co ft *? ffi & fa ± * ^ & *: #> . ai % © tf- in t± ^ sum 

[»*] 

8 d^-To I^^^Si^l^ 300nM H G 
5 F / N K 4 1^ 3ng/ml b F G F N lOng/ml V E G F > 3 
ng/ml H G F ©WftTflS it * tl-fc JllL* rt&lBfiO jtt'ife* 
ClCfllfllfc, lO^g/nlOSiHGF^t^^'J 

d - ^ HG F'$0*C «fc £ JfiL W l>3 & *ffl IS © 

j££#J!fiSM;:»*!ILfc*<N b F.GF^VE GFUttCi 

10 £ jfiL^rt£$afl&©^;£te*JiftJ Lft^o /Co c 

HGF/NK4^HGF7>^-X h ft IB K t\\ X. T ^ 

% n u -? z> - t & * £ n fc o 

15 tffi^j 1 0 - HGF/NK4 (DjKtil (CAM) © 

#r © JK C ft £ * % fflU $P © ft £ 3 m 1 m & £ © 51 t > 

20 fz. > K & m m ( C A M ) ± iZ i/ U 3 > U > ? © * £ h 
^tU^Cl^ 5/ y 3 > y > ^ ft IC H G F / N K 4 
t t ii ^ i ?l 7 ^ 7' ; > ( 3 v h d - ;i/ ) £ ir ?- ^ 
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& N C A M ± © jflL^W^^frffiSSttT-etiS btz 0 
% 3k 1 ^ O 





HGF/NK4 


+ 




+ + + 



+ : l~2^S©$r£lfoW©BA#iSa6£tl3 

+ + +: 5JK±©©«f^JllL^P©3iA* < S26-e>*lS' 
15 £ fc . i#Siit'Illfc^^^iiSI^^5?l 

(0 9 ) <t IttltHt^o 

14 . ^£jfct©BA£^L<tS#fc©*;:*fLTs HGF 

/ N K 4 <D x 4 X ? 3ft £ Jfa W © it A # ^ £ ft ^ o 0 
20 C©d£fr6>x H G F / N K 4 IC JfiL t fr £-«HWftJB & 
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^:Mm I 1 - HGF/NK 4 C J:^IlJllLf lr^g)IPi 

'6-8iSft©?- Kv»)X (BALB/c nu/n 
u) H" SB & T £ 5 x 1 0 6 IS CD G B - d 1 t h fiB © 3 *8 *ffl 
i^iilfco 7BI> HGF/NK4|f:lin>M 
L-C4aftfi**^t?«3-ff# >:/ (AlzetttH) 
£ W & T K *t 1 3 BHHGF/NK4tfcttti 

K£ tt* Sil^AL.fco « £ ft 4 it 

^fi©jfo.<ilfr££lJi'<£;fca6> ffifc/hJfilW fctfivoii filleb 
rand factor^ ft ( Dakott ) * ffl ^ % f@E ffl. ft ft 3* & «fc 
*) Sfc €l L 0 IS * & £ 2 Id * -T o 



2 



von Willebrand factorfiittJt: 


HGF/NK4 


• + 







ti ^ mm o m ^. ^ it }k o m m ^ ^ ^ r m m l 

- : von Willebrand f actor ffi & £ ^ ? &L JfiL W 
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5 + + + 

+ + + + 

10 10) HTl^tS, 

tia y ho-;KD &Ul®$Lffi ft fi von Willebrand fac 
tor|^14©ft/hlfo^#££fc^$; 2 *U Ma^rttOiSB 
M O T $ h - i/ 7s It M £> tl tl o o C ftfC ft L T ^ 
15 HGF/NK4*ffiAlfcS!tt*ai"?ttHf^f 

I* £ L < #P $8 £ tl . _« * ifr SP -C Ji * «B Jfi © T * h - * x 
tflElSIflK'Ba €>*lfco CCDCifrfcx HGF/NK4 
I* in vivoT-MifiL W#r££ WftJ-T a :^fllilfc. 

20 1 - HGF/NK4j:J:^i(Dl5 - % ffl ffl %l 

m ( i ) 

6~8S!&©2-Kv#7; (BALB/c nu/nu) Kf 



: 1 / 4 If ©iS/Mf ^von Willebrand 

factor&H4£^-f 
: 1/2 g!0lS/hJlf ^von Willebrand 

f actors -? 
: 3 / 4 © ft /h JfiL W 3&< von Willebrand 

factor© t£ £ ^ "t" 
: 3 / 4 £J±CDft/hJfiL^^von Willebrand 

factor© 1&%:7fi-t 
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SP^TiC 5 x 1 0 6 m®LevisBl®MM%:&W. L tz 0 5 B 
& , HGF/NK4Xliftl*** ( n > h o ;W ) * 
^tT«2ffi#>^ (Alzettt*) ^WSP^TtCSfe. 21 

5 i:aAbto II *t"ft 2 8 Bfe(Z&&&®£ ft & 

"C jf} U /c o 

^^^0#^£if£B#faKii^L*:£;3l£0 11 A tr\ 
|1 1 Bf:|ii02 8 HlCli^^to 05^^^ 
10 Si^l^ 4IAtt**ftAU3>Fn-^0$*« 
\Z®1$.'&. 1 0 B £( ft£s& Kl L fc i)U HGF/NK4 

£ . LewisffiffiO) i: H 1 1 !i > n > h d - 

15 t l t ^ HG'F/NK44ftAbfc«#"eiil|lfi«li« 
*4fe#Wi::B<fi*3ftfc(Hi-2A. B) 0 

£ tl £ © C t ft £ » H G F / N K 4 fcU in vivoT'J3$^ 
ft t> ft £ o 

20 

# # ffij 2 - HGF/NK4i:J;^ig)^i ■ 35 g fll ffl 36 
m ( 2 ) 
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6 — Kv^X (BALB/c nu/nu) H 

gp^Ti: 5x10 6 iO JygfL^ Iffl fl&£^1£Lfco 5 B ^ 
HG F/NK 4 Xliil ^ ^.7K ( 3 y h d - ;l/ ) £ ^ 

>:/ (Alzettt^) ^W^^TJCSfe. 2iif^H 
5 G F /-N K 4 X\t 

At /Co £tt*©#»£II.«ffcn-M5£l'* * £ tt & 2 8 

^^^©^a^^^W^ii^^^^^^^ 1 3 Ai: v 

^ 1 3 Bi:iilt2 8 B airB$^®©^^tt®^©^ 
10 *yto.H^&*3*&i^N 4Ift***ftALfc3 
> FD-il/C|lililill 0 B&Pfc^iiKfifc^Lfc 
# . HGF/NK4 iiiO^I^miiJ Ito £ x B ^ 
£ H U T tt * 3 > h o - ;l/ © £ S & i& * £ A 2¥ T* (2 # 
IS[OlfeM^lI$nfc©{^lt^ HGF/NK4 

15 £ ^ A L /c 1@ ft T* IP ^ ^ © ® ®\ & ^ #> ^ « 

CtlbOC t^bx HGF/NK4li, in vivo"? jyg 

20 jgajffl 1 

£ g & i£ 7* 1 0 Om 1 ti:il^Jl TiUlfcHGF 
/NK4 (lmg) . t > - h - ;P ( 1 g ) & # U 7 
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;!/ * - h 8 .0 (lOmg) 4tlt« *R*lflKCH 

ib v 1 m 1 -f o /< >f T # a U in %. » & ft L T 

5 g au m 2 

0 . 0 2 M »J ' V S & mm (0. 15M NaClSJf 
0 . 0 l«sj?'J V;K-h8 0tfN p H 7 . 4 ) 10 
OmlfCs il^]ltillfcHGF/NK4 1 m 
g & b h tfSL^T J\>7 i > 1 0 Omg^ttT zk £ ffi £ fi 

gfllfll 3 

1 0 0m 1 «fC ili 1 Ti^UfcH 
15 G F/NK 4. ( 1 mg) . 7 ;Hf h - ;l/ (2g) . ^ U 
i/> ( 2 g ) Xtffx'J V^^ - b 8 0 (1 Omg) & 

tr £ tt * ft B W J- W » L s imit*oAV7;n:^ai 
fc !fe * # 3^J3 © Jfo W £r £ $ fMJ 
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1 . T E © ( a ) X It ( b ) d E «c $ n * # U ^ f * K 

( a ) Hepatocyte growth factor ( H G F ) © PyrSlu 
32 ~ Val 4 7 8 ^ & ft £ T ^ y lE^lftS # 'J ^ 

( b ) ( a ) ®7 ; / iE?iJ i: ^ T N 1 ^ U < it U 

^ J Wi SE b ft ^ > ^ o c -Me t/HGFP 

15 2 . ± ie * y ^ -f f- K # > & ft < £ fe - o © ^ T b° > K 

y-r >&tf4oo? y > ^ ;i/ k y >r >£W-f-£*>©-e 

& S ft * ^ 1 E 4fi © JfiL * «r £ » "IW «l o 

3 . ± E ^ U ^ 7* f" K # Hepatocyte growth f actor£ i 
20 5 X * - -fef T ^ fb U T n h tl Z> *> © T' h £ H * £ 1 E 
«©JliL**r£*DIW*flo 
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si m m & a «k ») <c . * s * £ 'S k £ n s -r n > -e * s- 

ft * £ 8 ffi ft © ¥ Hf X I* ft 5S #J o 

5 io. it &m i e*©# y K&tfii^ftcfr^s 

1 1. T IB < a )X I* ( b ) Id B « 3 ft S # U 7 f- K : 

( a ) Hepatocyte growth factor ( H G F ) ©PyrGlu 
10 3 2 ~ Val 4 - 78 *> &<E47; y Sft E #1 £ W "T £ # »J ^ 

:/ f- K . 

( b ) ( a ) O T I J WiW>n 1 ^ L < lit 

^ y $ SE ^ £ ft ^ > -c -Me t/HGFl/ 

& # m ^ km- fir ^ s ft * ft £ ^ jfc. m m £ #p frJ #j * 
& # t£ ^ i~ & ^ £ ^ £ ft & > jfiL^if^jp^j^^o 

20 12. TE(a )Xli(b )i:E«$*lS * 'J K : 

( a ) Hepatocyte growth factor ( H G F ) ©PyrGlu 
3 2 ~ Va 1 4 7 8 ft %> T i ;8EH*ft«*H 
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( b ) ( a ) © T ^ J m E n C ^ X v 1 ^ L < (* M 

© r ^ y ^ # x £ . a & £ t < i* ft m £ ft fc r 

5 / gfc ffi fl & ft *K O c - M e t / H G F 1/ 

& ii ^ w c ^ § $ n 5 a # * ^ tr jfe w ^ ^ *n *ii * 

J^|*1&J»*K:iBH*"5£A©^Kr*fclii&*£5 # 

10 l*&^#&o 

13. ± e £ A # . y * ^ it h ^ - 

(Osler-febber) & £ '£fI©Rf 
5ft ft JfiL * » ffi . Jfc;&«ttl««ffi* HR©«*.#"fctt« 

1 2 12 g< © ^ Vi X I* & 9 15 & o 



20 14.A«f«f4»lW«I©«ai.©fcA©^'Tia(a)Xtt 

( b )(I IB ft £ ft 5 # U 7 * K © « : 
( a ) Hepatocyte growth factor ( H G F ) OPyrGlu 
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FIG. 6 
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<222> (1).. (447) 

<223> N-terminal region of alpha-chain in HGF 
(PyrGlu32-Val478/HGF) 

<300> 

<301> Nakamura, Tshikazu 
<303> Nature 
<304> 342 
<306> 440-443 
<307> 1989 

<400> 1 

Xaa Arg Lys Arg Arg Asn Thr He His Glu Phe Lys Lys Ser Ala Lys 
1 5 10 15 

Thr Thr Leu He Lys He Asp Pro Ala Leu Lys He Lys Thr Lys Lys 
20 25 30 

Val Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys Gly 
35 40 45 

Leu Pro Phe Thr Cys Lys Ala Phe Yal Phe Asp Lys Ala Arg Lys Gin 
50 55 60 

Cys Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys Glu 
65 7,0 75 80 



Phe Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr He Arg Asn 
85 90 95 
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Cys He He Gly Lys Gly Arg Ser Tyr Lys Gly Thr Yal Ser He Thr 
100 105 no 

Lys Ser Gly He Lys Cys Gin Pro Trp Ser Ser Met He Pro His Glu 
115 120 125 

His Ser Phe Leu Pro Ser Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn 
130 .135 HO 

Tyr Cys Arg Asn Pro Arg Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr 
145 150 155 160 

Ser Asn Pro Glu Val Arg Tyr Glu Val Cys Asp He Pro Gin Cys Ser 
165 170 175 

Glu Val Glu Cys Met Thr Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met 
180 185 190 

Asp His Thr Glu Ser Gly Lys He Cys Gin Arg Trp Asp His Gin Thr 
195 200 205 

Pro His Arg His Lys Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe 
210 215 220 

Asp Asp Asn Tyr Cys Arg Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys 
225 230 235 240 



Tyr Thr Leu Asp Pro His Thr Arg Trp Glu Tyr Cys Ala He Lys Thr 
245 250 255 
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Cys Ala Asp Asn Thr Met Asn Asp Thr Asp Val Pro Leu Glu Thr Thr 
260 265 270 

Glu Cys He Gin Gly Gin Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr 
275 280 285 

He Trp Asn Gly lie Pro Cys Gin Arg Trp Asp Ser Gin Tyr Pro His 
290 295 300 

Glu His Asp Met Thr Pro Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu 
305 310 ' 315 320 

Asn Tyr Cys Arg Asn Pro Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr 
325 330 335 

Thr Asp Pro Asn He Arg Val Gly Tyr Cys Ser Gin He Pro Asn Cys 
340 345 350 

Asp Met Ser His Gly Gin Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr 
355 360 365 

Met Gly Asn Leu Ser Gin Thr Arg Ser Gly Leu Thr Cys Ser Met Trp 
370 375 380 

Asp Lys Asn Met Glu Asp Leu His Arg His He Phe Trp Glu Pro Asp 
385 390 395 400 



Ala Ser Lys Leu Asn Glu Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala 
405 410 415 
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His Gly Pro Trp Cys Tyr Thr Gly Asn Pro Leu He Pro Trp Asp Tyr 
420 425 430 

Cys Pro He Ser Arg Cys Glu Gly Asp Thr Thr Pro Thr He Val 
435 440 445 



<210> 2 
<211> 442 
<212> PRT 
<213> Human 

<220> 

<221> CHAIN 
<222> (I).. (442) 

<223> N-terminal region of alpha-chain in HGF 
(pyrGlu32-Val478/HGF) 

<220> 

<22l>. M0D.RES 

<222> (130).. (131) 

<223> deletion of 5 amino acids 

<400> 2 

Xaa Arg Lys Arg Arg Asn Thr lie His Glu Phe Lys Lys Ser Ala Lys 
! 5 10 15 



Thr Thr Leu He Lys He Asp Pro Ala Leu Lys He Lys Thr Lys Lys 
20 25 30 
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Val Asn Thr Ala Asp Gin Cys Ala Asn Arg Cys Thr Arg Asn Lys Gly 
35 40 45 

Leu Pro Phe Thr Cys Lys Ala Phe Val Phe Asp Lys Ala Arg Lys Gin 
50 55 60 

Cys Leu Trp Phe Pro Phe Asn Ser Met Ser Ser Gly Val Lys Lys Glu 
65 70 75 80 

Phe Gly His Glu Phe Asp Leu Tyr Glu Asn Lys Asp Tyr He Arg Asn 
85 90 95 

Cys He lie Gly Lys Gly Arg Ser Tyr Lys Gly Thr Val Ser He Thr 
100 105 HO 



Lys Ser Gly He Lys Cys Gin Pro Trp Ser Ser Met He Pro His Glu 
115 120 125 

His Ser Tyr Arg Gly Lys Asp Leu Gin Glu Asn Tyr Cys Arg Asn Pro 
130 135 140 

Arg Gly Glu Glu Gly Gly Pro Trp Cys Phe Thr Ser Asn Pro Glu Val 
145 150 155 160 

Arg Tyr Glu Val Cys Asp lie Pro Gin Cys Ser Glu Val Glu Cys Met 
165 170 175 



Thr Cys Asn Gly Glu Ser Tyr Arg Gly Leu Met Asp His Thr Glu Ser 
180 185 190 
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Gly Lys lie Cys Gin Arg Trp Asp His Gin Thr Pro His Arg His Lys 
195 200 205 

Phe Leu Pro Glu Arg Tyr Pro Asp Lys Gly Phe Asp Asp Asn Tyr Cys 
210 215 220 

Arg Asn Pro Asp Gly Gin Pro Arg Pro Trp Cys Tyr Thr Leu A 3 p pro 
225 230 235 240 

His Thr Arg Trp Glu Tyr Cys Ala He Lys Thr Cys Ala Asp Asn Thr 
245 250 255 

Met Asn Asp Thr Asp Val Pro Leu Glu Thr Thr Glu Cys He Gin Gly 
260 265 270 

Gin Gly Glu Gly Tyr Arg Gly Thr Val Asn Thr He Trp Asn Gly He 
275 280 285 

Pro Cys Gin Arg Trp Asp Ser Gin Tyr Pro His Glu His Asp Met Thr 
290 295 300 

Pro Glu Asn Phe Lys Cys Lys Asp Leu Arg Glu Asn Tyr Cys Arg Asn 
305 310 315 320 

Pro Asp Gly Ser Glu Ser Pro Trp Cys Phe Thr Thr Asp Pro Asn He 
325 330 335 



Arg Val Gly Tyr Cys Ser Gin lie Pro Asn Cys Asp Met Ser His Gly 
340 345 350 
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Gin Asp Cys Tyr Arg Gly Asn Gly Lys Asn Tyr Met Gly Asn Leu Ser 
355 360 365 

Gin Thr Arg Ser Gly Leu Thr Cys Ser Met Trp Asp Lys Asn Met Glu 
370 375 380 

Asp Leu His Arg His He Phe Trp Glu Pro Asp Ala Ser Lys Leu Asn 
385 390 395 400 

Glu Asn Tyr Cys Arg Asn Pro Asp Asp Asp Ala His Gly Pro Trp Cys 
405 410 415 

Tyr Thr Gly Asn Pro Leu He Pro Trp Asp Tyr Cys Pro He Ser Arg 
420 425 430 



Cys Glu Gly Asp Thr Thr Pro Thr He Val 
435 440 



INTERNATIONAL SEARCH REPORT 



international application No. 
PCT/JP99/01834 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 A61K38/18 

According to Intern ational Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 A61K38/18 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic dat^ base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN), MEDLINE ( STN ) , Swissprot, PIR, GeneSeq 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



DATE, K., et al., "HGF/NK4 is a specific antagonist 
for pleiotrophic actions of hepatocyte growth factor" 
FEBS Lett., 1997, Vol. 420, No. 1, p. 1-6, Refer to 
the full text 

BUSSOLINO, F., et al., "Hepatocyte Growth Factor Is 
a Potent Angiogenic Factor Which Stimulates 
Endothelial Cell Motility and Growth" J. Cell. Biol. , 
1992, Vol. 119, No. 3, p. 629-641 Abstract, p.636- 
638: "Refer to In Vivo Angiogenic Effect of HGF" 

NISHIMURA, M. , et al . , "Serum Hepatocyte Growth 
Factor as a Possible Indicator of Vascular Lesions" 
Rinsho Byori, 1997, Vol. 45, No. 9, p. 831-836 Refer 
to abstract, study (see also Chemical Abstracts, 
1997, Vol. 127, No. 18, abst. no. 246281y) 

EP, 461560, Al (NAKAMURA, Toshikazu), 
18 December, 1991 (18. 12. 91), 
Refer to Fig. 2 & JP, 5-111383, A 



Relevant to claim No. 



1-10, 14 



1-10, 14 



1-10, 14 



1-10, 14 



| | Further documents are listed in the continuation of Box C Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing dale 
"L" document which may throw doubts on priority claimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O* document referring to an oral disclosure, use, exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
"&* document member of the same patent family 



Date of mailing of the international search report 
15 June, 1999 (15. 06. 99) 



Date of the actual completion of the international search 
7 June, 1999 (07. 06. 99) 



Name and mailing address of the ISA/ . 
Japanese Patent Office 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/01834 



Box I Observations where certain claims were found unsearcha ble (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. [x] ClaimsNos.: 11-13 

because they relate to subject matter not required to be searched by this Authority, namely: 
Claims 11 to 13 pertain to methods for prevention or treatment of the human 
body and thus relate to a subject matter which this International Searching 
Authority is not required, under the provisions of Article 17(2) (a) (i) of 
the PCT and Rule 39.1(iv) of the Regulations under the PCT f to search. 

2. [~] ClaimsNos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. ClaimsNos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuat ion of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. j— | as all required additional search fees were timely paid by the applicant, this international search report covers all searchable 



claims. 



2. r— | ^ all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. r— | as only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. j— J No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



□ 
□ 



The additional search fees were accompanied by the applicant's protest- 
No protest accompanied the payment of additional search fees. 



mmmM%%- pct/j p 99/0 1 8 34 



a. *w©jw-*£ip©$MK (hrmwmhh (ipc) ) 

Int. c 1 ' A6 1 K3 8/ 1 8 



«««rffofc*/MRIt» (H«W*W»« (IPC) ) 
Int. c 1 * A6 1K3 8/1 8 



CAPLUS (STN) , MEDLINE (STN) , Swissprot, PIR, GeneSeq 



BMi-3 



Y 



DATE, K. , . et al. , ' HGF/NK4 is a specif ic antagonist for 
pleiotrophic actions of hepatocyte growth factor' 
FEBS Lett. , 1997, Vol.420, -No. 1, p. 1-6, 

BUSSOLINO, F. , et al. , ' Hepatocyte Growth Factor Is a 
Potent Angiogenic Factor Which Stimulates Endothelial 
Cell Motility and Growth' 

J. Cell. Biol., 1992, Vol.119, No. 3, p. 629-641 
Abstract, p. 636-638:' In Vivo Angiogenic Effect of HGF p 



1-10, 14 



1-10, 14 



Taj »Kfl8a©*>53ctt-ctt*<, -IttWlStlf***:^* - 



r&j |S]-/<fvh7r 5 y-Xffi 



07. 06. 9 9 



1 5.06.99 



B^ll^ffffr (ISA/JP) 
1 0 0-8 9 1 5 
JttJMFPttffl K«i*B8 = T S 4 ft 3 % 



4 C 



9 6 3 9 



KS&S- 03-3581-1 101 



3 4 5 2 



BOiSg#4§- P C T/.J P 9 9/ 0 1 8 3 4 



C (!«&) . 












Y 


NISHIMURA, M. , et al. , ' Serum Hepatocyte^ Growth Factor as 
a Possible Indicator of Vascular Lesions' 
Rinsho Byori, 1997, Vol.45, No. 9, p. 831-836 

(see also Chemical Abstracts, 1997, Vol." 127, No. 18, abst. 
no. 246281y) 


1-10, 14 


Y 


EP, 461560, Al (NAKAMURA, Toshikazu), 

18. 128. 1991 (18. 12. 91), Fig. 2 #fiS 

&JP, 5-11 1383, A 


1-10, 14 



mmffi&% PCT/J P9 9/0 l 8 34 



feB8^B3« (PCTi 7* (2) (a)) roSLSglcJ: 9 , wOHR««*BStt»©aftlc J: 0»*«Jt6H©-i»tov^-cl^ 
17* (2) (a) (i) &tTPCT«aiJ3 9. 1 (iv) <Z)«3eiC «t D , 



3 . □ »#W$£ia tt, ft«ffl»*WttB|-C*o -C P C TSUUJ6. 4(a) tf>?g 2 X&t>*gS 3 



g)¥-tt^LT^5j:^g)fI (gl^-i?C3g)^) 



4. □ WIBA!6^B*ii»«*#«»*»!inrtl-ttftL**»<>fc©-C, ;:<DB«MBME*M!rli. tt#©ttH©*ttfcK* 



ii*i»ia*tt»«>»»©*3ac-cicBii-5ffiS 



^PCT/ISA/2 1 0 (1) ) (1 9 9 8*7%) 



